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1020030021419 %^ 'U^}: 2003/11/20 

^V^2j.Al ^>^53:>^ ^-l^J- ^^7> 0>ia ^^1- 0]-%-^ 7llAl 

(reset)-^S. ^s^tb^. <^le]tl: ^ ^^«Hl ^«^>^, el^4 '^<^1 ^-S-tb /an cl«^>S., 

Sl^JIs]. ^j\o\] ^^^J: X\^^ ^Ji\^] ^«fl nsS. ^^^^]^ ^ 9X^^ . ^^o] IL^^^9\■ 

«1?1^'^^<^1 7}^}^ ^]S.^ ^^1 7>^^>4. 

S. 6b 
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1020030021419 %■^ 'U^}: 2003/11/20 

JL^ Di]S.s1 ^ n »8-^{Low current and high speed phase-change 

memory and operation method therefor} 

H 2a^ #2fl ^^n- ^]3.^^ H]>^(reset)/'^(set) ^E^* S^ojcf. 

^. 

£. 5a^ ^ ^^H]<H1 ^12.2^^ 2lS.£<5lcf. 

£ 5b^ ^ ^^'^^ '^i-^sl- i^lae^^ 7i]2^^^ ^^:£<='m-. 

£ 6a^ ^Hfl ^^51- Dil2.El<^lA-^ ^ I-V ^^^^ ^-^^^ iisflSol4. 

£ 8^ ^ ^^S] ^Ajo^jo]] tc).=. >^v^5j. oflS-B^oflA^ 7] (reading), el^il ^tb 
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1020030021419 %^ '^^}-- 2003/11/20 

£ 11^ ^efls^ ^1-^51- oils. el sq- ^ ^t^oi] 4^ -^i-^^ ^3.^7} a^s. 

-iJI'^l 5]7l oflH^l* til^Htl: IlBflS<^ll=f. 

<i5> ^ o. ^^;^ili4ol:c(chalcogenide) wj^^^/^^i^ ^^BflS^ ^^^S^} 

^ ^5}-* <>]-%-^ I'll 2. &1 (phase-change inemory)«Hl ^tb ^^S.^^ , s.^] ;^-l^^, 

<16> ^v^2|. Dflisl^ ^VEflofl a|-5l- ^7l2l x-l^J-o] y^t}^ r^3.^]\J^o]^ ^^S. o]^o]^ 

heating)!- -^^^^1 '^^o^S. A>-g-isr>^ o^^cl-. £.1^ ^sfl >^^2j. d^IS-EI ^ o]^]o] ^2i% 
<17> £ lofl ^aJf ^o], v]]3.^ ^-l = Hl-^l(WL)o11 71101^7]- <g^^ t}iS^Qj^ ^ 

(R)ol 2]^^ 7>^i:l-. -^^l^-el-^CWL)::!!- wlBe1-<?l(BL)^l ^^^1^ -Jd^^ ^^sl- 

^(PCC)S ^^7]- <y7>Slo:| ^V^sj. ^(PCC)^ 'a-Efl# ^2)-Al^Cf. 
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1020030021419 ^^ 'U^}: 2003/11/20 

^(10)^: -t^H 2 - 3mA ^l^S^ ^ //s 20)^5. <^7}^}c^ ^■ 

^^(10)S] ^^o\] ^-^^j-ol ^o. ^^o^ SSnefl^J <^^(30)* ^^^t!:Cf. o] 

el^JI(reset) ^^Bfle} ojjl- -i-<>| c^IoIe^ "i-o] y^-];^v^ ^o.^. ^^tb^f. 
<19> ol ^EfloflA^, 1 - 2inA ^ ^''^ ^^^s[y\(20)^S. tl7}3r>o^ 

o]E.]^ ^i-Efll- ^(set) c^ll- 1-<H t^l^lE^ "0"ol ^^S. ^Slt!: 

<2o> s. 2b^ ^2fl nil£el<HlA-^ HS.ZLSfl'^J ^^ofl 4-^ ^^t!- iiell = <5l 

i=V. ^ £ 2a^ ^^<HlA-l, >^^5|-B^-(20)<^1 mA 371^1 Tj]^ #7>Al7l^Ai nofl n^- 

€- ^51-1- ^^^t!: S. 2ho\]M, (a)^ e)-^ ^^*<}-(Rreset)<^l 300ka ^^S. s)^ ^>Hfl 

•Hl^i^B] ^^t}7] ^^cil, ^^7> 1 - 2inA ^^^] oil- nfl y5l«J-ol SkQ 

^4:^* ii-ycf. uq-Bl-A^. 1 - 2inASl '^^'^M^ ^ ^^SS] ^o]7} '^o]i^JL ^ 

^cf. (b)^ ^ #^^>7l Aj^l-t!: ^oic-il, >|^7l- 2 - SinA oj^Vo] s1oio> 7;\^^o] 

^7}^}^^^^ 300kffi ^£5. 3L^5l^ 1- ^ nl-e^-'H. 2 - SmA ^l^S] ^^oflA^ e|>^ 

^ol7> "^^o^u)-^ ^-i: <a: ^ ^cf. ^>BflSo^ ^ol§ <ao.^ ^=-1- I,e3etOlsi- 
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1020D30021419 %^ 'U^}: 2003/11/20 

<21> CllolE-1# n<^]^ Ireset ^ Iset^^ ^=1 ^^J"^ ^7V*>c^ 

*c)- ^"iltlrCl-. £ 2bS^Ei. Ireset^ Iset-^l Ajl ^^ej-ji). ;^^«j-o^ ^o^^l 

100 o]^o] ^ oj^cf. ol^Ej ^sflo] >^^^ T^laeloflAi^ ^ mASl Ireset^ Iset 

^ ol-g-^H €^ ti]^^ ^Eflsq- ^^o^ 3. ^^^J. ol^^l-cx^ t^]o]B\^ 

^ ^Tfl ^r:f. o]^ nflS.el d^^>o^ ji^a^^ ^7|-.^].^1 ^cf. 

^IMJl 9X^^, ^o^-^Sl- DflS-H^S] -g-^ ^£ ^^<H1 ^^a^ol <:g^j=^ 

<24> ^ avt^o] ol^ji;^]. cf^ 7]^^ S^^]^ ^^S\- v\]S.i\^ ^^^^ JL^ 

>^^^e|-oil al^a^ «q(locally small amorphous nuclei)^! ^^^^ ^Efl7l- ^ 

^S, ^7] W]:^^ 711==^ ^^^^^ -?-3l7> >a-7l -^jatq- f^7>€ >a-Efl7> el-^^S. ^ 

^€ ^^ll=V. Wl^^ ^^^^ ^Bl]^ 3.7]3] >^ X-I^J-^ ^^*>oi. ^7] 7;\^^ 
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1020030021419 '^^^V: 2003/11/20 

o\ ^-^i-BfloflAio^ pc-l^j-o] ^cf. o] 3.7] SE^ -g-^ ;^-1%Vo. 4 - 6kffi^ ^o] «> 

-^n^ ^i^-i^j- -^Eflo^ 7]^^}7] 9i7m^ ^^sq- x]^o^ ^^^r ^2^- - 

=^tijj(w>^^ ^1-711^ 10 - 200)M. 10 - 100ns7]- ^JL, o]^ ;g o. ^vyj ej^jn. oio^^ 
^ M^s] 1^^^ z^z]- ^ , ^ ns7> € ^ ^1=1-. <>l5ltl: o]^^ xifl 

^-T- ^^sj-q-sl 20kQ. clvflsl '^^(a>^3^*>7ll^ 6 - 20kQ)l- 7}^ ^ $X 

^. ^^7] ^^3}. ^-l^v ^sj- u]^^ 1.5 - 3 ^^ojo^s D>^(sensing 
margin)^ 7>^4. '^^^ 7^ -g-^o]! ^^j-*^ f^^*><^ ^j-7l ^^2}-si-ofl 

7l^s>7l ^^1- a7l^ 40 - 70nm7l- tij-^^^l-cf. 7H> ^}^^^}7]S.^ 
60nin7> ^^3r>c^-. 

^''^^ ^Bfl^ ^'^l'^, ^^1 ^ ^^1<^11-^ ^ 711 A] 7> ^^^VS.^ -f- 

>^Vo| 7>^ ^l-oflTll ^VtgSl '^^i ^^^VTll «a:3l^7l ^l^^l^ ^01^1, ^ ^^^^ 

<29> S. 3^ ^ ^'^Sl ^^/S^-^ ^Ell- U^El-^ S.'^olcf. S^(llO)^ =T=«-^ 

•i-'H 60 tfl;^! 200M ^i^^ "^-Br ^1^, <^M^ 10 - 100ns -^^ ^ 
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1020D30021419 ^^ 'U^}- 2003/11/20 

4^^5|-^i-(120)^^ ^^Hl-c^ ^^5l-B^-(l20)S^ ^il- ^-^^o.^ ^^^(T„) 77}^] 7}<^^ 
^, ^^7} ^^^9X^ nflo^ ugz^ ^^l-g-^H ^l-'d2}-^Hl20)3f ^i«(iio)o] 

-^^•^l ^-^^-2.^ w]^^ ^(132a)* ^^^*H, >^^^^(120)S1 ^7] ;^-sj-(Ri):e.nf^ 

^■1*J-<^1 #7>^ ^S-Zi2fl^J <^^(130)^ ^^^tbc^-. o]^^ ^vej]^ t^]o]B\ "V'o] 

^ 'i>l-7l 'y7H>^ ^ 5]-^ ^^(Ireset)^ ^^jsq- X\:^6\] tcj-s} 

^^l'?]:, ^^Sl- v\]3.^ ^^^*>^ ^^tb ^^^^ -i-^M ^i^J-o] 4 - 6ka 

n^'a i^^l M ^^sq- ns ^£2^ >««1^^^ 21-^*1-^ (110)2] 3.7] 

7> 60nm ^JSe]-^, e]^^ nfls] ;^-l«j-(R^g^gj)^ 6 - 20kQ <slxfl2] 7M ^ 9X^. 

^] m, (wv^^^mi^ so - som) ^^s. ^ ^ 

^^(Iset)» 4l-^5|-5iHl20)^S ^7Hl-o^ ^1-^^^(120)^ 10 - lOOnsCwf^^ 

50 - 100ns)2] tilH^ o.;,^^|.^ci.7]- ^t^^X]^]^, a]^^ ^(132a)ol a 

7l7> ^(132b)ol slji n 7fl^£ w]^^ ^(132a)^i^ ^^^0-S>«), 

^(132b)2] ^^^^^ -¥-31 ^i£)7> ^^s[ ^^(140)ol ^-^^^cf. ole-j^ .^Efl^ 

^ 4 - ekQ^S. Rreset^i'^f ^^^'f^i^. 

programming) <^^(ui|-f a];^^ ^-i-o] 7fl>r Tg_£ ^5]. ^)oi ^>^^^c|-. ^ ^'^^^V 



28-9 



1020D30021419 %^ 2003/11/20 
ns Al:^oli:f. 

<32> ^^^j-^ cflolEil- §1^ trflo^l^ Ireset^ Iset^^ ^"1 '^l^^ 3 " 6M 37lS] ^ 
5 - 10ns7]- ^ ^ ojicf. 

^«-aioi al^^^ ^ Aj-Efl5q. iis.-^E^o^ nl:i,tb ^^s^- ^i^J- ^Sl-(1.5 - 3afl)» o] 

-§-^>^ t-flolEil- ^Ji ^A^-i: M-Ef^flcf. 7]^ ^^(writing current)7> f^Efl^t^- ^ 

j7 ^l^Al^Cpulse duration)^. Jl^ oflSH^l- t^^^ Si 

<34> £ 4aS!|. £ 4b^ ^2flo^ t^lfis^i^ ^ ^^1<^1<^1 el 

^/^ ^-§-* WlH ^^*>7l ^t!: 5.^<^li=l-. 3£ 4al- ^2:^>^ , Sl 2# ^^t!" 

#2fl^ ^^sj- ^lae) (a)<HlAi^ ^^^(20)/^^ til^^(30) ^a-^fl^^ 
^-I^J- ^s1-7V nflo. ^cf. tiV^oi] ^ ^VT^oii ^IS-el (b)^ 

^o] H];.^^ ^o^ ^i(130)/^^^tl wl^j^ 711^ ^ ^21 ^^(140) ^Bfls.^ 

wl^H ^2|-7> ^Cf. 
<35> ^^V, ^Hflo^ 0112.E1 (a)«fl^i ^]-g-^>^ ^W)^ "^^S. S. 4b<H1>^ife 
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1020030021419 W^ "U^}: 2003/11/20 

«}l^<^lo1, at!:. 7]^^ wl^^ ^^Sl-Al7l7l a];^^^ <^ ^ tflofl ^ 

^o] >^57^ >^j^S)o]o> §>JE.S- 100ns^4 ^ '^l^o] ^-2-S)7] nfl^oliq-. ZLB^i-f, ^ 

^BflS-S^ ol-g.^>7l ^^o\] c^7]ci\] A}^^^ ^^Sl- ^<y-o^ ^^7> #cf. 

^^^S. ^o] <^^^ ^^^^>7l ^«flAi^ ^-^"^lAi a];^^ tqo] A^A^sljlofl ^ 

At!: -B-;^l5:>iS ^i^-. ^, ^^ ^^^^^^ ^S^^o] ^/-il^b <^^^ 

^cf. SEt!:. wl^^ ^^<^l^i ^^^^ '=§^-2.5. ^J[^7] ^^fl^i^, -^^^^S. w]:^^^ ^o] ^ 
«^^o|] olD] ;i;g^ol ^;tl|^>ZL 9X^B.S., e]>^<HlAi >^ >^BflS. ^o]X\ ^^^^^1 ^o] 
^-S-7> ^o] oln] :i^^o] A^^t}7M ^, ^^ 

^^^d-<^l -f^flt!: ^-e^-^i. ^-^^^S qoi c^^^ ^o. ^s^q. 

<37> [S. 11 
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1020030021419 #^ 2003/11/20 

<38> £ 5a^ ^ ^^]<AM ^^2)- ^]S.^^ S\S.^o]ji^ S. ^ ^vt^fi) 

<^1«^1 421- 0.24;fln CMOS 7]^^ ^ ^^^51- fflS-elSl 7l]^^<il 

<39> ^7.] S. 5a* ^S^l-^. ^ ^'^S^ ^AHlofl a|.^ ^y^^ ^]S.^^ ^^l-g-^V^I 

H-a ^(twin cell) 7fl^S] -i-^^Vi^ , ^VM"^ ^}^^ ^1^ 

^^1^>^ ^^1 f^^7l(S/A)7> ^cf. tiflaei ^^H.e1-ol(WLi SEfe WLj 

^Vol<=Hl ^^s\- ^(PCC)^ ^]mR)°] ^^S. <^^^ ^2:1: 7>;5lcf. 
<40> tq-^-^-S. :£ 5b* ^i-^5|-^H200)^ 71^(250) ^^^^ MOS H^^li^B^ 

(260)fi1 ^SLMS)Si^ IE^*e-1 11(270)* 'S^^fe ^^all'a(210)3il- >I12 #^wfl>a 
(220) A>oloil ¥<=^^]J1 ^1--^^^ ^1^(230)4 ^^^^ §^(240)^ ^«fl ^l" ^^Bll^(210, 
220)aJl- 'a^£lc>] o|cf. ^J-^5|-5^-(200)-^S ol-g-^ ^ o;^^ ^^o| <^l^Ai, o]^ s]-^!-^^ 
GaSb. InSb, InSe, Sb2Te2. GeTe 9X^, Ge2Sb2Te5. InSbTe, GaSeTe, 

SnSb2Te 4. InSbGe ^<=>] 9X^. ^^^S.^ AglbSbTe. (Ge, Sn)SbTe. GeSb(SeTe) 9X 

<41> ^V^2}.n^(200)2fol §^l7l ^t}c^ ^no]A^(245)7} %^^^JL, ^^^^ ^ 

^(230)^ Ti/TiN Ti/TiN l-e^n^ *>^^^ ^^*<Hl CVD^^S. Ti/TiN* 

^^^}JL CMP(Chemical Mechanical Polishing)^ ^^Sj-^l^^ ^^^tb^. :^^^o]^U245)^ 3.7] 

* S^^o.^^ ig^^ 40 - 70nni, af^^^l-Tll^ 60nni ""J:^ ^ 9X^. Ge2Sb2Te5 
S. 0)^0]^ ^^f^^(200) ^oil^ Ti/TiN^(205)-i- ^^it}c^ ^^^^ ^^(240)4^ ^^^i 

* ^91^. ^^^^ ^^(240)^ W l-eln^ ^^^^cV. W *sl:3.^ -^-¥-^^ ^^^<H1 CVD'S 
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1020030021419 ^^ 'U^}: 2003/11/20 

^S. ^^^}JL CWS. ^^sl-A]?^ MOS B^^l^E.^ (260)^1 ^Bll^(D):nl- S.^l-e1 

11(270)1- f-^ <d^^^ ^11 ^^Hfl'^(210)-9.S MOS ^^^] 

^EK260)fe 0.24m CMOS 7l#S. ^ , <^mtfl 35A ^^S. 7]]o]^ ^ 

o^dv^ 3V TflojE ^oj-oflA-^ 2mA ^]^-ir ^4. MOS H^^l (260)2^ 

^^^(S). ^ell<y(D)3il- :£^l-elzL(270)^ ^1 ^^^-^ ^:i^l?l7l ^^H, ^iL^(S)/ 
S.2ll<?l(D)<Hl Co €51^1-01= o. ^71.^ oiv]., ZL ^2)-, lOQjacf ^o}:^v^, 

<42> ^s.^ >^V^^n^(200)* *>-¥-^^ ^^(230)-^S.^El €-^(240)-2-S. M 

^. # 1<^1 ^tt 7V^2l- ^>^<^1 S]tb ^^-^S, ^>^Sl-^(200)3l- *>-^^^ €-^(230)^ 

^l^<=>ll^i ^o^^2)-7> 

<43> ^ ^^ofl ^t\. ^^il^V Lfl-g-^ Cf^o^ ^^1^<?1 <=i7l 

7l7ll£l^] i^-g-^ 01 ^<=>M^^ #^^1 71^^ o.^ ^ 

<44> <^^<m 1 : I-V 

<45> H 6a^ ^Hfl tiflieloflA^ ^ I-V ^^^^ ^^-^ ZLEfl^olcf. >^VEfl("i" 

/e^^* 7l^^>^ HSUHfl^J ^^7> i.OmA oi^oj^ <y: ^ ^^cf. 
<46> £ 6b^ ^ ^^<H1 -^^^Sl- tHlS.e)<:>l]A-l i00M/50ns ^^1-2.^ e^-i^t!: I-V ^'^^ 
^ ^^^IV ::LEflSolrq-. ^^^o] ^ ^^o\] yi^^y} 200mV #sfl:a.cf ^c:*}^ 
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1020030021419 %^ 'U^}: 2003/11/20 

^ 9X^. <^>^e^■, ^/^^-^ 7l^^>fe H^-ZLsA^oI 40M cl>^o^ 



<49> (a)^ lOOM^ 50ns ^-E.S 7}^c^ '?>€• ^E)](2:7l >5l^ol io.86ka) 

oi]A-1«-Ei A]^^ ^<elt-11. ^^7> 30 - 50M '^^'Hl <5l# nfl ;^-iej-ol 4kQ o]^}^ ^^^j 

^, Iset^ 30 - 50M ^ 'y: ^ ^c}-. 

<5o> (b)^ 4ka:acf o^:<:> ^ ^EfloflA-^«-E^ ^^c-il, ^^7> eoM o]^o] s\ 

^ #7Ve>^Ai ^^7> lOOM 7>^7>o] ^ u}) 5L5|-5]^ ^ o;it:^, ^l-Bl-^i , 60M 

^>Efl5.^ ^o]7} o^o]^^ ^o. ^ 9X^1^, Ireset^ ^ 

lOOM ^S.S. 
<51> <^-^<:^l 3 : ^7], ^7] > 

<52> £ 8^ ^ ^Ajc^lofl v^S.^6\]X\ ^7], ^ 

917} M-Efifl^ 7m-£<^1c1-. 7]^ ^7] ^t-V ^^(Ireading)^ Rreset^ Rset^^l 

•=g*j=* ^^1 ^ ojcf. ZLSlJl. ^7>§>JI ^V^srM ^*>^ ^ 

^ 37] 0<H1 clloil^ Al;^(rising time), sj-^j- a] ;a-(fal 1 ing time)5. 

1- ^^7> o^cV. >^^uz|. s:].7j- Al^V^ 1 - 4nsS] 7}^ ^o.s. 7lcfl^ ^ ^cf. 

28-14 



1020030021419 #^ 'U^}: 2003/11/20 

<53> ^j-^ ^1^2}. €r>7j- Al:^>^ 4ns. e^^^if 91 7] Aj^Vjif ^>;g- a] 

2nsS. srV^cf. lOOM/lOOns ^lifl^ 7l<y ^^5]- uiwl7} e)^/^ -^i^Mr ^^l'^ 

^7>£)$io.B^^ s^l 100M/50ns, ^ 40M/100nsS *>^4. tl7l Alofl ^ 

-S.(disturbance)» ^^2l-*>7l 6M/10ns ojiflo^ 01 7] ^^s>V i-iwl^ a> 

<54> oleltl- S^7l, ^ f-^ «fl. ^7l ^1*J-(Ri)ol 4k8<^. Rreset*='l 

^^^1 7>^^Vt:f. 
<55> <^^c^l 4 : S^^/^ ^^^^4 1> 

<56> :£ 9^ ^ ^^Hl«^l, 4^ ^^5)- ^1JE-S1«511A-1 B].^ul]- ^xgA] ^sl- 

1- M-Bl-tfl^ IlSflH.<5lCl-. ^. "l"Ol ^o^^ ^EfloflA^ "1"^ ^Jl ^\JL, "0"o] ^<^^ 

^ Til^ "0"^ ^Jl M-Bl-\ai:f. S:^^ 100M/50nsolSi:a. ^ 

^ 40M/100nsol5i-2.c^ i^7l 6M/10nsolSicf. £ 92l ^ifS-^E^ , Rreset^ Rset*"! 

^^7> ^o]^ ^ ^5icf. 

<57> <^^<^1 5 : ^^/^ ^^^^ 2> 

<58> £. 10^ ^"^oll DflS-ejoflA^ iIl^>S. ^4«fl>H 

^^tl- ^iiJ- ^21-1- M-Efifl^ Hefl^oluf. olelt!: -S]:^^ ^^S.^^^ Rreset^ Rset^ 

371 ^21-71- <U^^^ tijS. '^^]^JL ^-g-i- <y: ^ Sl^c-l], o] v\]3.^ 7] 
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1020030021419 %^ 'U^}: 2003/11/20 

^-i: €^ tflolE-ll- ^^1*1-^ c-11 ^^^V ;g^7> ^cf. ^ >^>^ol «J-a^o^ 

^-f cflolE^ "0"^ tiV4*fl^^ i^7l* t}c^S. ^s^7} ^91^ ^ c^ojc^ 

<59> <^^ojl 6 : <H1M^1> 

<60> 11^ ^2flo^ >^^^ T^lS-E^iq- ^ nllS.El«^lA-1 A-lS. rf€: iJ-^-^S. 

^fe ^Alc^l^A-l >^ol S]7] oim^KEa)!- ^2flHoll=l-. ^ 

2fl^ 2.25eV *^^2|- <Hm;^l7l- ^Att ^^^^ ^g^ofl^ 

0.70eV, 0.74eV, 0.78eV ^3.1- q-Efvfl^cf. 

-^VHflS. ^^v:^^ ^ ^^^<H1 ^Att '=Hm^]7> ^ 

<62> ^ ^vt^o^ .^v^^ ^l^Bl^ zi^^ -^^ 7fl^oiiAi ^ o;i^oi 

* 5L^*>Jl ^cf. >^^^Bi-32|-^ 3.^ 3.717]. nrntl "^^^HlAia) ^7] x^rs^ SE^ 

-^^ '^^'^Hl^i -f^tt ^^^^ 7>^# ^o]^ ^ ojcf. e]^ 6 - 20kQo\]^^ ^ 

^^}7]] 3£|n^, ^ ;^-1*J-^ 4 - ek^oflAi -S-^*H, a)-^/^ 1.5 - 3-^S 

*v«^ ^^1* ^1-711 ^ac]-. 



28-16 



1020030021419 ^^ 'U^}: 2003/11/20 

Ajolll-oll U^V^, ^ ^^Q^ 7]^^ A].>^V ^6\]^.^ xg- ^o]^o\]A] -f-^l-o^ x]^^ 

oil o^^|.o^ o^Bl 7].^! ^^o] 7>^f-^ ^«-^*>4. 

<64> «>5q- ^o] ^ ^^d\] ^^^s\- t^lS-el^, ^i-'^sl- nils. e) si ^^^^ ^^^sJ-b^-o] 

^fl^^ 7fl^^ 5^>^4 ol^Tfl ^^<^] ^^1- M ^^-^S. 

ael^ 7^1^. l4<5>7l- ^7.} e^V^ Oil- ^ ojcf. 
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100ns <?l7H>c^ jLy^^^ ^Bflo] H^^^ 7]^t}5i ^7] ^^^^^] ^^^M^ ^SCset) 
1- 10 - 100ns -^^ 'y7HH ^i^i*^ 7l^*>^ t}^ 

21 

^11*J-<^1 ^<H>^i. >^ ^^31 i^^^ 30 - 50fA^]JL, ^7] 60 - 

200M'y ^o^idSl- oflS-el 

31 

41 

^inHl ^c>:|^i, ^J-71 sl^oil- ;^i%v ^s). ti]^o] 1.5 - 30^ Aji^a oj-^Csensing 

margin)^ o]^^ «j-A^oi ^^10.^ €:>^ nll2-Bl ^-^ . 

[^^^J- 51 

^ll^-Hl ^ol^i. sl^i ^^sq- ^^s] ^^Jif ^>7^ Al:^V^ 1 - 4ns<y 51* 
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1- 5 - 10ns ^91 ^7>^>^ 3:>fe v^^^ . 
71 

DflSel -a-^Sj-^ofl 30 - 50M^ *^l7H><^ :^Wo] 4 - 6 kQ.91 ^ 

(set)# 7]^5}ZL, ^7] ^^s[^o\] 60 - 200M^ ^^j-s^fo^ -^l-7l -^^cf ^^^^Vo] ^7}^ 

81 

^17*J-<^1 sl^^ ^i^J- ^51- 1.5 - 3^ i^V^Csensing 

margin)^ <^]-%-^ ^^^1 l}-^-^^ ^^l*>fe ^^^-^S. t}^ ^]S.^ . 

9] 

^l7«J-«fl 9X<^^^, ^7] Sl<Htfl^ ^^9\. A]^o| 3 - 6M , 5 - 

10ns5. ^^1-^^ ^^^^ T^-^ "J-^. 

101 

^17«J-<H1 Si<H^i, -^i-^^^ofl '^M el-^sf 7l^*>^ Al:^S] ig^^ 10 - 100ns 

111 
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^7} ^MseO^S., ^7] W]^^ 7][^ ^ ^^^^^ -¥-3X171- ^7] ^J\^t]. ^7}S\o] ^^^^J-o] 

6 - 20ka<y ^^7} E]-^ (reset ^^1^ ^^^-^^ ^]3.b] . 

12] 

mi^M ^<H^i. 7l^*>^ ;^^sl- Al:?>o^ ^c:\^ z^- 

2^- 10 - 200M, 10 - lOOns^ ^^^-^S. ^^s]- x^lse^ . 
13] 

>IU1*J-<H1 9X^^^, 4^7] >a-^2F5]-o)l ^7] 7lS-^>^ ^s-o;] 1^^^ 30 - 50 fAo]JL, 

^7] el^^ 7l^^>^ ^^sl 1^^^ 60 - 200M^ ^^i-^S. ^iS-Bl. 
m^^^ 14] 

^Ul%Hl ^^7l ^^v^^^voil ^7] 71^^1-71 ^^1- -^1- 

7] s:]-:^^^ 3.7]7} 40 - 70nra<y ^^-^S. '^^^ ^3.^ . 

15] 

^111*J-<^1 ^7] ^7] Bl^4 Ail^ 7l^^l-^ ^^21 ^^oZf *>7j-Al:^V 

^ 1 - 4ns'y ^1-^ ^i-^sl- °flS.e]. 

16] 

^lll«J-«=11 51^^-1. ^7l >a-^^^<^l ^>7l e|^5ll- S^c^^tfl^ ^^S}. Al;?}-o] 1^^^ zl- 

^ 3 - 6M . 5 - lOns-y ^1- ^^^S. ^]S.^ . 
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